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INTRODUCTION
While the most frequent symptom in patients with renal
arteriovenous fistula (AVF) is gross hematuria, there are
patients who only have hypertension, heart failure and
abdominal bruit on presentation [1]. They develop heart
failure as a result of the high cardiac output state that is
inherent in this condition. Indications for intervention
for large AVF include heart failure, significant
deterioration of glomerular filtration rate, severe
hypertension and progressive increase in the size of the
lesion [2]. The goals of treatment are the preservation of
functioning renal parenchyma and the eradication of
symptoms. We report an elderly woman with
spontaneous renal AVF who presented with heart failure.
She opted for symptomatic treatment of the condition.
CASE REPORT
A 70-year-old woman presented to the clinic for
shortness of breath on exertion, orthopnea and ankle
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Renal arteriovenous fistula is a rare condition. The clinical presentations include gross hematuria, hypertension,
high output heart failure and flank bruit. Interventional therapy includes observational treatment, partial
or total nephrectomy, endovascular embolization and insertion of a covered stent. We present the case of a
70-year-old woman who presented with heart failure symptoms of 2 years’ duration prior to admission. On
presentation, she had evidence of congestive heart failure, pulmonary hypertension and increased cardiac output.
Subsequent investigations led to the diagnosis of left renal arteriovenous fistula. While she opted for conservative
treatment, the various therapeutic options of this uncommon condition are addressed. [Hong Kong J Nephrol
2006;8(2):68–70]
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swelling of 2 years’ duration. She had a background
history of hypertension since 2003 and was on regular
medication. Her history was negative for angina,
palpitation and paroxysmal nocturnal dyspnea. She also
did not have any history of abdominal trauma or gross
hematuria. Her family history was also unremarkable
and she was a non-smoker.
Physical examination confirmed the presence of
ankle edema and revealed elevated jugular venous
pressure with a large “v” wave, and a left parasternal
heave. There was a loud pulmonary component to the
second heart sound and a pansystolic murmur best heard
at the left lower sternal border. Her blood pressure was
140/80 mmHg and examination of the peripheral pulses
was unremarkable. There was an audible bruit at her
flank. Her hemoglobin was 10.9 g/dL and hematocrit
was 36%. Serum urea was 7.1 mmol/L, serum creatinine
was 81 mol/L, and serum albumin was 33 g/L.
Urinalysis showed no abnormalities.
Chest X-ray revealed cardiomegaly and upper
vessel dilatation. Electrocardiography showed sinus
rhythm of 80 beats/minute, normal axis and right
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bundle branch block. Echocardiography revealed mild
concentric left ventricular hypertrophy, normal global
left ventricular systolic function (ejection fraction,
74%), dilated right ventricle with hypertrophy and
normal systolic function. There was biatrial
enlargement, normal valves, absence of septal defects,
mild to moderate tricuspid regurgitation and severe
pulmonary hypertension (pulmonary artery systolic
pressure, 90 mmHg).
In  summary,  she  had  severe  pu lmonary
hypertension and right ventricular dilatation with
increased cardiac output state. Among other
investigations to delineate the cause of her right
ventricular pressure overload (all negative), cardiac
catheterization was performed and showed pulmonary
hypertension (pulmonary artery pressure, 66/25
mmHg), normal coronary arteries, and stepping up of
oxygenation at the level of the inferior vena cava
(Table). Computed tomography of the abdomen
showed a prominent left renal artery and a markedly
dilated left renal vein (Figure 1). Renal arteriography
showed a high flow left extrarenal intrapelvic direct
AVF with hypertrophic left main renal artery
measuring 8.9 mm in diameter (Figure 2). There were
multiple normal segmental arteries arising from it.
There was severe aneurysmal dilatation of the left
renal artery. Kidney perfusion was normal with normal
venous return.
Her heart failure responded well to diuretic therapy
and she had an uneventful recovery. On discharge, she
could walk up more than two flights of stairs. She was
offered embolization of the fistula or ligation of the
aneurysm with or without nephrectomy, but she refused
any interventional therapy and opted for conservative
treatment.
DISCUSSION
Spontaneous renal AVFs are commonly classified into
cirsoid or  aneurysmal .  Cirsoid fis tulas  are
characterized by a tangle of tortuous vessels of small
diameter, with multiple varix-like communications
between the artery and the vein and the arteriovenous
shunting [1]. Aneurysmal AVFs are characterized by
one or more large communications between an artery
and a vein [1]. Women are affected twice as frequently
as men and the highest prevalence is in the third and
fourth decades of life. The most frequent symptom of
renal AVF is gross hematuria. Other common clinical
features are hypertension, heart failure (as a result of
high cardiac output, as in our patient) and abdominal
bruit [1]. Hematuria is less frequent in aneurysmal
AVFs than in cirsoid AVFs, while the prevalence of
hypertension, cardiomegaly and heart failure are higher.
The pathophysiology of cardiovascular derangement is
Figure 1. Computed tomography shows left renal arteriovenous
fistula (arrow).
Table. Sample sites and oxygen saturations during diagnostic
saturation run
Pressure Oxygen saturation
(mmHg) (%)
Aorta 193/70 (mean, 117) 94.3
Left ventricle 195/11 (LVEDP, 28)
Pulmonary artery 66/25 (mean, 41) 79.3
Right ventricle 70/10 (RVEDP, 15) 77.1
Right atrium 14/13 (mean, 12) High, 79.4
Low, 86.4
Inferior vena cava High, 88.4
Low, 88.9
Superior vena cava High, 64.8
Low, 65.5
LVEDP = left ventricular end diastolic pressure; RVEDP = right
ventricular end diastolic pressure.
Figure 2. Renal arteriography shows high flow extrarenal intrapelvic
arteriovenous fistula with hypertrophic left main renal artery and
severe aneurysmal dilatation of the left renal vein (arrow).
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due to shunting of blood. The blood flow bypasses the
renal parenchyma and promotes rapid venous return.
As blood is shunted from the parenchyma, it causes
relat ive renal  ischemia and renin-mediated
vasoconstriction and fluid retention. With a long-
standing renal AVF, increased venous return leads to
high cardiac output. This can result in ventricular
hypertrophy and, eventually, cardiac failure [3].
Indications for intervention include heart failure,
significant deterioration of glomerular filtration rate,
severe hypertension and progressive increase in the size
of the lesion [2]. The goals of treatment are the
preservation of functioning renal parenchyma and the
eradication of symptoms.
Treatment options include conventional surgery
such as total or partial nephrectomy, excision of the
AVF and ligation of the AVF. Selective embolization
of the vessels is a technique used with increasing
frequency and can be used in both cirsoid and
aneurysmal AVFs. It carries a high success rate, and
complications (such as pulmonary and peripheral
arterial embolization) are rare [3]. However, this method
is less effective in patients who have multiplicity of
shunt vessels or large aneurysmal sac with high blood
flow. Another promising treatment option is the
placement of a covered stent via an endovascular
technique. The stents are deployed at the aneurysmal
neck to close the leak and occlude the aneurysm.
Autologous vein and prosthetic grafts have been used
to cover the stents [4,5]. The long-term patency results
are not available, but autologous vein-covered stents
are expected to have better results.
Clinical data concerning patients who refuse surgery
are limited. Hubert et al reported 67 patients with
solitary renal artery aneurysm between 1968 and 1978
[6]. Only five patients underwent surgical repair.
The mean aneurysm size was 1.5 cm (range, 0.3–4.0
cm), and mean follow-up was 5.7 years (range, 1–17
years). During follow-up, all aneurysms remained
clinically silent. There were no aneurysms that
required repairs, no new cases of hypertension
developed, no nephrectomies were performed, and no
ruptures occurred. Eight patients died due to causes
unrelated to complications of the aneurysm. Chow et
al reported that the risk of rupture of renal artery
aneurysms occurred in 5–17% of cases and is
associated with high mortality (24–70%) [7]. Risk
factors for rupture include absent or incomplete
calcification, diameter greater than 2 cm, progressive
enlargement and pregnancy.
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